Cloning, expression, and characterization of a single-domain antibody fragment with affinity for 15-acetyl-deoxynivalenol.
A single-domain variable heavy chain (V(H)H) antibody fragment specific to the mycotoxin 15-acetyldeoxynivalenol (15-AcDON) was obtained after immunization of a llama (Llama glama) with the protein conjugate 15-DON-BSA plus TiterMax Classic adjuvant. After confirmation of a polyclonal response to DON toxin in both conventional (cIgG) and heavy chain antibody (HCAb) fractions, a V(H)H library was constructed from amplified cDNA by nested PCR. V(H)H fragments with binding affinity for the mycotoxin were selected by panning of the phagemid library against microtiter plates coated with 15-DON-OVA. The dominant clone (NAT-267) was expressed in E. coli and was purified as a V(H)H monomer (mNAT-267) at a final concentration of 1.3 mg mL(-1). Isolated NAT-267 V(H)H DNA was fused to the homopentamerization domain of the B subunit of verotoxin to generate the pentabody format of single-domain antibody (sAb). The V(H)H pentamer (pNAT-267) was expressed in E. coli and was purified at a final concentration of 1.0 mg mL(-1). Surface plasmon resonance (SPR) analysis of soluble mNAT-267 binding kinetics to immobilized 15-DON-Horse Radish Peroxidase (HRP) indicated a dissociation constant (K(D)) of 5microM. Competitive direct enzyme-linked immunosorbent assay (CD-ELISA) and fluorescence polarization assay (FPA) inhibition experiments with monomer and pentamer confirmed binding to 15-AcDON. Competitive inhibition FPAs with mNAT-267 and pNAT-267 determined IC(50) values of 1.24 and 0.50 microM, respectively, for 15-AcDON hapten. These values were similar to the IC(50) value of 1.42 microM for 15-AcDON given by polyclonal llama serum sampled 56 days after immunization. Competition formats for structurally related trichothecenes resulted in no cross-reactivity to: DON; 3-acetyldeoxynivalenol (3-AcDON); neosolaniol (NEO); diacetoxyscirpenol (DAS); and T-2 toxin. Our study confirmed that recombinant V(H)H fragments capable of binding low molecular weight haptens can be produced through the creation and panning of hyper-immunized single-domain (sdAb) libraries.